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httpDistal revascularization and interval ligation
procedure for radial-basilic forearm transposition
arteriovenous ﬁstula
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The distal revascularization and interval ligation procedure is commonly performed for steal syndrome in upper arm
arteriovenous accesses and is rarely performed in the forearm. We present a case of distal revascularization and interval
ligation procedure performed for a 60-year-old male who presented with a 3-month history of a nonhealing ulcer of his
left middle ﬁnger as a result of ischemic steal syndrome 4 years after having a left radial-basilic forearm transposition
arteriovenous ﬁstula. (J Vasc Surg 2013;58:1661-4.)Current guidelines regarding hemodialysis access not
only favor ﬁstulas over arteriovenous grafts, they also favor
creating distal accesses prior to more proximal ones in the
presence of the appropriate anatomy. A peripheral to
central construction of ﬁstulas is favored so as to maximize
the number of future possibilities for access.1 A radial-
basilic arteriovenous ﬁstula is one of such distal accesses
and we report a case in which a distal revascularization
and interval ligation (DRIL) procedure was performed to
preserve a radial-basilic forearm transposition arteriovenous
ﬁstula with ischemic steal syndrome.
CASE REPORT
A 60-year-old man with a history of end-stage renal disease
presented to the clinic with a 3-month history of left third ﬁnger
ulceration and paresthesias involving his left third to ﬁfth ﬁngers.
His medical history was signiﬁcant for hypertension, type 2 dia-
betes mellitus, and coronary artery disease. He has had coronary
artery bypass graft surgery and an implantable deﬁbrillator placed.
He also had a left radial-basilic forearm transposition arteriovenous
ﬁstula created 4 years prior to presentation that was functional.
On physical examination, he had a well-developed left forearm
ﬁstula with a palpable thrill. His ﬁngertips were cool to the touch,
and he had a circumscribed 1-cm ulceration on his left middle
ﬁnger tip with no drainage or surrounding inﬂammation. His
radial pulse was not palpable, but he had monophasic Doppler
signals, which became biphasic with ﬁstula compression. He hadthe Division of Vascular Surgery, Eastern Virginia Medical School,
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://dx.doi.org/10.1016/j.jvs.2013.01.031no audible ulnar or palmar arch Doppler signals. Ischemic steal
syndrome was suspected and an arch aortogram with a left upper
extremity arteriogram was obtained. Selective cannulation of the
radial artery resulted in no antegrade ﬂow distal to the ﬁstula anas-
tomosis that corrected with ﬁstula compression (Fig 1, A and B).
The interosseous artery was selectively cannulated and was the
only vessel perfusing the hand. His left ulnar artery was occluded
but did reconstitute distally and was small in caliber.
The decision was made to revascularize his left hand in such
a way as to preserve his ﬁstula. We considered ulnar artery recon-
struction, but the distal reconstitution was in the palm, and we
were not certain that the palmar arch was complete. Fistula band-
ing was considered, but we believed this was not the most appro-
priate option in this situation. Sympathetic blockade was another
option we did not consider because we believed revascularization
had the best chance for limb salvage.
A left forearm DRIL operation was therefore performed. A
15-cm segment of great saphenous vein was harvested from his
left thigh, reversed, and used as conduit for a radio-radial artery
bypass. The proximal anastomosis was constructed in an end-to-
side fashion 12 cm proximal to the radio-basilic anastomosis.
The radial artery was ligated distal to the ﬁstula anastomosis, and
the outﬂow anastomosis was performed distal to this. A schematic
of the operation is depicted in Fig 2.
He did require amputation of his left middle ﬁnger at the level
of the proximal phalanx a week later for osteomyelitis, but the
amputation site healed completely.
About 4 months later, the patient developed persistent pain at
the amputation site. Noninvasive vascular laboratory studies
revealed a digital-brachial index of 1.03 in the right upper
extremity and 0.69 in the left upper extremity. An arterial duplex
study also showed doubling of ﬂow velocities at the proximal anas-
tomosis of the radio-radial bypass graft suggestive of signiﬁcant
stenosis. Digital arterial pressures and digital photoplethysmo-
graphic waveforms were not obtained prior to patient’s DRIL
procedure to compare with current noninvasive studies.
A left upper extremity angiogram was performed, which revealed
proximal anastomotic stenosis of the DRIL bypass (Fig 3, A).
The lesionwas crossed with a V-18ControlWire guidewire (Boston
Scientiﬁc, Natick, Mass) and was angioplastied with a 4-mm  40-
mm AngioSculpt scoring balloon (AngioScore Inc, Fremont, Calif)1661
Fig 1. A, Left upper extremity angiogram with ﬁstula open shows patent radial-basilic ﬁstula anastomosis with absence
of palmar arch due to steal syndrome. B, Left upper extremity angiogram with ﬁstula compressed shows patent radial-
basilic ﬁstula anastomosis with presence of palmar arch.
Fig 2. Schematic representation of distal revascularization and interval ligation (DRIL) procedure performed in patient
with radial-basilic forearm arteriovenous ﬁstula. GSV, Great saphenous vein.
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was widely patent (Fig 3, C). We did not consider ulnar artery re-
vascularization at this point, as the patient had patent digital arteries
to the third ﬁnger via the radial artery (Fig 3, D).
The ﬁstula was patent and functional at 1-year follow-up, and
he had a palpable pulse over his DRIL bypass graft. His third ﬁnger
amputation stump remains healed with no new ulcerations, but he
has intermittent pain at the site with hemodialysis sessions.
DISCUSSION
Ischemic steal syndrome is mainly a clinical diagnosis
and has an incidence ranging from 0.25% to 1.8% of fore-
arm autogenous arteriovenous accesses.2 Common risk
factors for steal syndrome include compromised brachialartery inﬂow, female sex, and diabetes mellitus. Patients
with severe steal syndrome may present with persistent
pain, numbness, or digital gangrene. Mild cases can be
managed conservatively, but severe cases usually require
surgical intervention.
In working up patients with ischemic steal syndrome,
noninvasive digital pressure and access ﬂow measurements
are very important, as they can help conﬁrm diagnosis for
equivocal cases and also impact treatment strategies.3 Our
patient had no noninvasive studies prior to DRIL bypass,
as we proceeded with urgent revascularization because of
his severe ischemic changes.
Numerous modalities for intervention have been
described including ﬁstula ligation, which corrects the
Fig 3. A, Left upper extremity angiogram following distal revascularization and interval ligation (DRIL) procedure
with arrow showing stenosis of proximal anastomosis. B, Left upper extremity angiogram following DRIL procedure
showing resolution of proximal anastomotic stenosis after angioplasty. C, Left upper extremity angiogram following
DRIL procedure with arrow showing widely patent distal anastomosis of DRIL bypass. D, Left upper extremity
angiogram following DRIL procedure showing left hand perfusion with patent digital vessel to amputated third ﬁnger.
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was acceptable for our patient. Banding has also been
utilized in certain situations, but there is signiﬁcant risk
of access thrombosis associated with this. Rerouting of
arterial inﬂow has been described in various forms
including the DRIL procedure, proximalization of arterial
inﬂow, and revision using distal inﬂow. Rerouting proce-
dures take care of the ischemic upper extremity without
losing dialysis access.
The DRIL procedure was ﬁrst reported by Schanzer
et al in 1988.4 It has the obvious advantage of preserving
the original access via a bypass procedure, and thus, our
decision to favor this approach. The ligation part of the
procedure ensures that reversal of arterial ﬂow is elimi-
nated. Midterm outcomes of the DRIL procedure show
a 5-year patency of 71%.5 There is currently no published
data on the outcomes for DRIL in forearm arteriovenous
ﬁstulas.
Steal syndrome involving radial artery-based arteriove-
nous ﬁstulas is traditionally managed by ligating the radial
artery distal to the ﬁstula to eliminate ﬂow reversal6 or by
coil embolization of the distal radial artery.7 This, however,
can only be done in the presence of a patent ulnar artery,hence, the decision to perform a DRIL procedure in our
patient.
In keeping with the Kidney Disease Outcomes Quality
Initiative (KDOQI) guidelines, forearm arteriovenous
ﬁstulas should be considered before creating upper arm
accesses. The radial-basilic arteriovenous ﬁstula is, however,
one that is not commonly created due to the notion that it is
a technically more challenging operation, since the vein
needs to be transposed and requires a longer maturation
time.8 It, however, has a comparable 2-year patency with
forearm arteriovenous grafts and should, therefore, be
considered before upper arm arteriovenous ﬁstulas or fore-
arm arteriovenous grafts.9 Forearm basilic vein transposition
ﬁstulas may also have comparable patency rates with upper
arm ones.10CONCLUSIONS
This case describes the ﬁrst report of a DRIL procedure
performed to preserve a radial-basilic vein transposition
arteriovenous ﬁstula with steal syndrome. It illustrates the
fact that this ﬁstula can be a durable hemodialysis access,
and the DRIL procedure is an effective management
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nous ﬁstulas in the absence of a patent ulnar artery.
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